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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .1 7(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
1/9/2009 has been entered. 

Status of the Claims 

Claims 1 and 10 have been amended; and claims 1-21 are pending in 
application. 

Status of the Previous Rejection 

The previous objection of claims 11-13 under informalities is withdrawn in view 
the applicant's argument/remarks made in an amendment filed on 1/9/2009. 

Te previous rejection of claim 10 under 35 U.S.C. 112, second paragraph is 
withdrawn in view the applicant's argument/remarks made in an amendment filed on 
1/9/2009. 

The previous rejection of claim 1 on the ground of nonstatutory obviousness-type 
double patenting over claims 1-3, 5 and 9 of copending application No. 10/512187 in 
view any one of Curr (US 4,425,223), Higuchi (JP 08-092627) and Yamamoto (JP 
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62230953) is withdrawn in view of the "Terminal Disclaimer" filed on 1 1/05/2008 and 
approved on 11/12/2008. 

The previous rejection of claims 1-21 under 35 U.S.C. 103(a) is withdrawn in 
view the applicant's argument/remarks made in an amendment filed on 1/9/2009. 
However, upon further consideration, a new ground(s) of rejection is made as following. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1, 9, and 11-14 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Schlichting (US 5,366,537, thereafter US'537). 

Regarding claim 1, US'537 teaches a process for smelting 
iron ore and /or refining molten iron by oxygen and a 
carbonaceous fuel (Abstract of US'537) with supersonic speed 
(Col. 3, lines 10-22 of US'537), which reads on the refining 
ferroalloy by blowing oxygen and metallurgical acceptable 
particle material with supersonic gas jets as recited in the 
instant claim. US'537 specifies: "The coal is preferably 
delivered in a stream at a speed of between about Mach 0.75 and 
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about Mach 2, surrounded by the nitrogen or argon stream 
delivered at about Mach 0.5 to Mach 1.5, and the oxygen outer 
stream is preferably delivered at a speed of about Mach 0.75 to 
Mach 2.0." (Col. 3, lines 14-19 of US'537), which read on the 
first and second supersonic gas jets as recited in the instant 
claim. The speeds of gas jets overlap the velocities of the 
first and the second supersonic gas jets, which is a prima facie 
case of obviousness. SEE MPEP 2144.05 I. Therefore, it would 
have been obvious to one of ordinary skill in the art at the 
time the invention was made to select the claimed velocity of 
the second supersonic gas jet being from 10% less to 10% greater 
than the velocity of the first supersonic gas jet from the 
disclosures of US'537 because US'537 discloses the same utility 
throughout the disclosed ranges. 

Regarding claim 9, US'537 teaches charging metallurgical 
acceptable material, for example carbonaceous material including 
of coal, coke, graphite, char, and hydrocarbon gases or liguids 
(claim 8 of US'537); or charging in the form of solid plugging 
(Col. 6, lines 10-22 of US'537), which reads on the limitation of 
introducing metallurgical acceptable particular material in fine 
particular form as recited in the instant claim. 

Regarding claims 11-14, US'537 teaches inert gas flow and 
oxygen gas flow (Col. 2, line 39 to Col. 4, line 60 of US'537), 
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which reads on the oxidizing gas (claims 11, 12, 14) and non- 
oxidizing gas (claims 11 and 13) . 

Claims 15-18 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
US'537 in view of Fritz (WO 001 2767 used hereinafter with US 6,558,61 4, US'61 4). 

Regarding claim 15, US'537 specifies: "The coal is 
preferably delivered in a stream at a speed of between about 
Mach 0.75 and about Mach 2, surrounded by the nitrogen or argon 
stream delivered at about Mach 0.5 to Mach 1.5, and the oxygen 
outer stream is preferably delivered at a speed of about Mach 
0.75 to Mach 2.0." (Col. 3, lines 14-19 of US'537), which overlap 
the velocity of Mach 1.5 to Mach 4 of the first nozzle and the 
second nozzle as recited in the instant claim. 

Still regarding claim 15 and claims 16-18, US'537 teaches 
co-axial different streams (Fig. 5-6, Col. 6, line 60 to Col. 7, 
line 26 of US'537), but US'537 does not specify the use of Laval 
nozzles in the supersonic jet streams. US' 614 teaches a method 
for producing a metal melt involving the charging of solid metal 
oxides and a lance for use in the described method. US' 614 
teaches a lance comprising a first axial gas supply tube 
terminating at its outlet wherein the mouth part of the tube is 
designed as a first Laval nozzle, a second tube surrounding the 
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first tube terminating at is outlet, wherein the mouth part of 
the tube is designed as a second Laval nozzle, and a third tube 
for forming a supply duct, in particular for solid, fine grained 
to dust-like substances, wherein the outlet of the third tube is 
in a divergent part of the first Laval nozzle. The Laval nozzle 
facilitates high velocities (Col.l, lines 5-15; Col. 5, lines 6- 
14; Col. 7, lines 18-23; and Fig. 5 of US' 614). It would have been 
obvious to one of ordinary sill in the art to combine process 
taught by US '537 and the lance of US' 614 in order to facilitate 
the refining of a ferroalloy in term of speed (i.e. shorter 
processing time) . Regarding the combustion chamber in the 
instant claim 18, US' 614 teaches a cavity formed at the end of 
the lance seen in Fig. 5 allows for the combustion of the fuel 
and oxygen (Fig. 5 and Col. 5, lines 5-24 of US' 614) 

Claims 2-8, 10, and 19-21 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over US'537 in view of Edlinger (US 6,409,793 B1 , thereafter, US'793). 

Regarding claim 2, US'537 does not specify that the 
metallurgical acceptable material includes metals for example 
refined alloy, alloys of said metals, oxides of said metals, and 
mixtures thereof. US'793 teaches a method for producing steel 
slags containing chromium (title and Abstract of US'793). US'793 
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teaches chromium ores or chromium-containing dusts are top blown 
onto the bath via a hot blast lance by the aid of jet of 
suitable speed (Col. 2, lines 13-30 of US'793). Therefore, it 
would have been obvious to one of ordinary skill in the art at 
the time the invention was made to use the chromium-containing 
dusts as taught by US'793 in the process of US' 537 in order to 
obtain high-grade f errochromium alloy (Abstract of US'793). 

Regarding claim 3, US'793 teaches that the high grade metal 
include 35wt% Fe (Col. 4, lines 30-37 of US'793), which is within 
the at least 30wt% Fe range as recited in the instant claim. 

Regarding claims 4-7, the chromium-containing dusts (Col. 2, 
lines 13-30 of US'793) read on the chromium-containing 
metallurgical acceptable material as recited in the instant 
claims . 

Regarding claim 8, US'793 teaches that the chromium ore 
includes 5.3wt% MgO, which reads on the oxide of manganese 
acting as metallurgical acceptable material as recited in the 
instant claim. 

Regarding claim 10, US'793 teaches that the particle sizes 
of below 4mm, preferably 0.5-2mm, which overlaps the particle 
size of 1 mm or less as recited in the instant claim. 

Regarding claims 19-21, US'793 teaches followed by ensured 
rapid mass transfer, suitable postcombustion will be applied 
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(Col. 2, lines 13-31 of US'793). US'793 teaches that in order to 
ensure the appropriate postcombustion, the hot blast is enriched 
with oxygen (Col. 2, lines 31-33 of US'793), which reads on the 
limitation of first introducing metallurgical acceptable 
material (claim 19) ; then introducing oxygen by gas jet (Claim 
20) ; and finishing the refine operation (claim 21) . 

Response to Arguments 

Applicant's arguments with respect to claims 1-21 have been considered but are 
moot in view of the new ground(s) of rejection. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jie Yang whose telephone number is 571-2701884. 
The examiner can normally be reached on IFP. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Roy King can be reached on 571-2721244. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

JY 

/Roy King/ 

Supervisory Patent Examiner, Art Unit 1793 



